DOCUMENT ‘RESUME

ED 071 608 HE 003 748

TITLE Survey of Changes in Graduate Programs in Higher
Education (Tables).

INSTITUTION American Council -on Education, Washingten, D.C..
Higher Education Panel. .

PUB DATE Jan 72

NOTE 27pe.

EDRS PRICE MF-3$0.65 HC-$3.29 )

DESCRIPTORS Curriculum Development; *Doctoral Programs:

*Educational Change; *Graduate Study; #Higher
Education; #Masters Degrees

-

ABSTRACT

This document ‘presents charts reflecting changes in
grajuate programs in U.S. universities from 1970-~72 and projected
charges to take place between 1972 and 1974. Charts are presented by:.
(1) changes in doctoral ‘and master's programs by type and control of
institation; (2) :changes in doctoral programs by rating of
institution; (3) .changes in science and engineering doctoral and.
master's programs, by type and control of institutiong (4). changes in-
science ‘and engineering doctoral programs, by rating of universities;
(5) doctoral and master's programs initiated, eliminated, and
inactive by field; (6) the relation of changes in doctoral and
master's programs to number of institutions and to ectimated number
of departments by field; (7) reported reasons for starting docitoral -
and master's programs, 1970-74; (8) reported reasons for eliminating
doctoral and master's programs, 1970-74; (2) -prrincipal reported
reasons for .starting doct+nral :and master's programs by field; (10)
other contributing reported reasons for .starting doct:oral and
mastex's programs by field, 1970-74; (11). principal ‘reported reasons
for eliminating doctoral .and master's programs, by field, "1970-74;
{12) -other contribduting reported reasons for eliminating doctoral and
master's program.by field, 1970-74. Also included is a discussion of
the changes in graduate ‘programs in.science and engineering as
presented by the National .science Foundation. . (HS) -

-

A o & A

} [



e Koo

2

e‘
O
S .
| ERIC
o

——— e

dI 23 '799

!
b p

.

—

e

FILMED FROM BEST AVAILABLE COPY

Survey of Changes in Graduate Programs
in Higher Education
(Tables)

Higher Education Panel
American Council on Education
June, 1972

28

U.S. DEPARTMENT OF HEALTH,
EDUCATION & WELFARE
OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRO- '
DUCED EXACTLY ‘AS RCCEIVED FROM
{THE PERSON OR ORGANIZATIONORIG-
INATING 17, POINTS OF VIEW OR OPIN.
‘IONS STATED DO NOT NECESSARILY
REPRESENT OFFICIAL OFFICE OF EDU.
CATION POSITION OR POLICY,

.

PV

| caers, e N

|
i




°2L61 ‘uorjeonpym

o 1Founo) ueoyaowy ufuoTIBONPT 29Y81H ur smealoxg 93enpead ur seBuey)y jo 4Laaang,, ¢1aueg Uor3jeonpg 19y8yH :99anos
0°0 %2 S°1 8°1 4 0 T S S o1 62€ °3BATIY
6°1 9°C 0°0 §*h. L S el [4 9 [A 69¢ OF14nd
8°0. §°C 8°0 0°¢ 61 S %C LE S A/ %6S 89891100 IBOX-%,
. 1°81 AN A A L°6 1°9¢ 71 A 1€ 9¢ 1t Ly (44 ?3vATIg
1y €°¢¢ 9°G1 S°9¢ €S 81 1L LET Lz 491 Lyl oT1qng
L°8 L°82 L°€T 8°6% L9 SE 201 €L1 8¢ 112 612 - {897378I9ATUY
et -0°9 o°¢ 0°8 9¢ L1 £y 1% 91 LS 0% 93BATad
L°2 9°¢1 9°¢g 1°¢€e 09 £C £8 691 LT 961 rAL oTiqnd
0°¢ 8°6 €9 9°S1 98 0% 921 012 £y €S | €18 :suoT3InITISUY (v
suvaBoxg| swexBoiag sweaBoag| sweaBoxg a8uwey)| pajvurwyry pP23xe33 | a8uey) Pajeumy |3 | pojavig N 10a3u0)
IJeuyuwrly 31v3s | pajsutwiTd| pajaess. I°eN 9 o] o ol I°N 19qunN| Ioquny pue ad{y
02 392dxx]o3 3oedxy pPa3oadxy| pejvadxy
2dqunN] aoquny
9L61-2/61 CL61-0L61 YL61-2L61 C¢L61-0461
:8UOTINJTIsul Jo a8e3uadaag sweiBoxd jo zeoquny uy a8uey)
UOFINITISUL JO [0a3u0) pue odAy £q ‘swex8oag 1819300Q uy soa3uey)
1 9198}
e . = O
o=l
’ £

i
t E
t



uo T3oUno) uedTIIWMY

u ‘uoT3eonpy 29YSTH ur sumeaBoxg

fre e

AL M
e et Wi ol A ALY N

*TL61 ‘uorjvonpy

93enpeay ur so8usyy Jo A£aaing,, ¢ {sueq uorjeonpy aoy3Iy $20anog
! 0°'0 g°o¢ 0°0 L°L2 Lz € (1] 0S 0 0s S9 u3urdoraaag,,
| s°¢ ¥L (AR 0°€1 29 8¢ 06 1281 e 981 8¢, s ®3eypemaajuy,,
“ . N .
0°o¢ 0°0€ '0°09 0°0L €~ 6 9 8 6 L1 0z wf3uemy, dog,,
W o°g 8°6 £y 9°S1 98 oy 921 01¢ 1% £Se €18 :suorin3Tisuy 11V
W suva8oxg swea8oag nﬂﬁh&o*@ suea8oxg | a8uwy) pPojeuruIid] pajaeig a3uey) pPejeuIWI g |pojaess N 10a3uoyn
| °jeutwily 31835 | pojvuTwyy P93ae3g 9N °gd o] og o] I°oN I9qunN | zaquny pue adLy |
03 309dxg|o3 3oadxy vmuommwm po3%2dxy
ﬁ . loqunN| Ioquny
| , YL6T-2L61 CL6T-0L61 2L61-2461 CL61-0L61
ﬁ , $8UOTINITISUL Jo 98e3u’daag

uorIniy3zsuyr yo Sujy3ey £q

¢ °1qe]

swe1801d jo xoquny ui a8uey)

‘swea8oxg Te10300Qq uy sasueyp

mm “

¢
z
1
i
i

E\.

U
3




"

"TL61 ‘uorjeonpy

uo [FPUNO) uwdFISWY u ‘UoT3eONPl I9yBIH ur sweaBoad o3®npean ug sadusuy) jo £aaang,, ‘1sumg UoT3ednpy I9Yy8fH :99anog
0°0 [ 0°0 9°0 V4 0 V4 [4 0 [4 62t 93eATag
LV m.ﬂ Sy 0°0 $°1 L S (A} V4 0 V4 S92 9F1qnd
9
g8°0 L°T 0°0 0°1 11 S 91 9 0 9 ©6S 83331100 Iwak~y;
L°91 8°0¢ £°8 §°LE 0 ST ST Lz 9 £e [44 93wATg
0°¢ 6°9?7 [AFA [ 4 1% 6 [4 €0T 12 %21 AN oT1IGNg
g°9 L°92 0°11 0°2H £y ¥z L9 o€l LZ LST 612 Y83T3TSI0ATUN
o°‘¢ L'y S°1 c°L V4 S1 61 6¢ 9 113 0% 93eatag
m 6°1 LAKAL A L°91 0s 71 %9 L01 12 8¢1 (A% 9F19ng
, RN A 9°g 0°¢ 1°21 s 6T £8 9¢1 L2 £91 £18 $SUOTINITISUT 1V
sweaBoxg| sweaSoag suex8oxd| sweaSoag afuwy) PeIvuUIWITA| palae3s | aBuey) po3jeuTWI IR vuuunuw N 1033u0)
3BuTWITY 31838 | POIBUTWITA| polle3g 39N °q o ag og 3oN IoqunN| IaquayN pue ad4y
03 302dxj|o3 3oedxym . po3oadxy| pajoadxy
IoqunN| Iequny
WL61-2L61 ZL6T-0L61 Y.L61-2L61 CL61-0L61

:8UOTINIIISUT Jo aBejuodaag

‘smeaBoxg

supa8

UOFINITISUT Jo (oxjuo) pue adL] Aq

£ °Iqey

T810350Q Sutaesurluy pue aouatos uy sasuey)

01 30 I3qunN uf - 38uey) W
: i

Full Tt Provided by ERIC.

r




ao 1rounoy UBodTIawWmy "

‘uor3jeonpy 29YZTH ug swea3oxg 23enpeasy ur saluey) jyo £aAang,,

‘TL6T “uci3monpy

P A
B

i
I
K]
1
i
"

|
‘19ueg uor3zwONpy 19Y8TH :95Inog @
. 1

9y LeLe 0°0 2°62 A4 £ Y4 A 0 A S9 u3urdoraaag,,
L°9 9°% el £°6% Y4 81 6€ 86 81 911 €1 u®3eTpamxajuy,, ¥
L .
0°St 0°S1 0°0¢ 0°se 0 € € 0 6. 6 (1¥4 wh3usmy dog,, 1
|
8°9 L*%¢ 0°11 vy 1% %2 L9 o€l L2 LST 61C :sS9T1Ts8IBATUN IV i
|
sv:ea8oag| sweafoxg { ‘swpaBoxy eu>ax8o0ag afueyy pPe3euTwITd| pojae3sg a3uey) POIBUTWI | pajae3g N 10I3U0) | |
7IeUTWE 1Y 3av3g | oogeutmyiz| pejaeag 39N °g o ag og 39N I2qunyN | zaquny Pue °d4y ;
02 3Indxzlog jovdxy Pa3dadxg| pejsedxy i

IoqunN| Iaquny
YL51-2L61 CL61-0L61 YL61-2L61 CL6I-0L61
:8UOIIN3I3sul jyo 98vjuaozag swe1Bo1d jo aoquny uy a8usyy
89T13T813ATUN JO Surjwy £q ‘
‘swea8oxg T8I0390(Q wawummuwwcm PUe 3dusrogs ur sauwys *
¥ @1qel A
of |
=i
w }
- =]

p




*TL6T ‘uoy3monpd
1O 1ToUNO) uedFIGWY ,, ‘uorIeonpy IoySIH Uy sweaBoxd o3enpeid ur sadueyd yo Laaing, ‘ioueq uorlednpd aayB8iH :993Inos

= 4 = == 3 =
, 0 0 0 0 [4 0 [4 SPI9FF a9yjo 11V
u 0 9- 9 0 61 € Tz 29430
0 €~ 9 € (44 0 rAA ABo1oysLeg
~ 0 6= k43 € Iy € v {€90U9158 [¥I00§
w (] L (] L TA (] TA . 930
w 0 8 © g 11 81 0 81 L1387WaY)
| 0 €- s . Z ¢ 0 rA fwouox3lse pue 80F¥slyg
H ) 1 g Y4 7€ 0 7 :#90uoyo8 TvOTSAYL
@ 0 S ) S %z 0 vz aduoyos I93ndwo)
_ 0 £ 0 € S 0 S 8073873038 puUR YIWK
0 g 0 g %C 0 6z $'890UDTO8 [EOJIVWOLIBH
“ 4 €1 € 91 0z € €2 - 2930 ﬁ
W € 91 € 61 | g 9 11 1@oIpow oyseg w
| z 6 9 3 Sz 3 Ve 189519708 OF T ,
! -— — -— —— -— - —— .
- W A 91 € i1 Y ST 61 Buyzosursua |
i = === = Smm = =T T '
¢ 6 e 6¢ €8 9¢1 L2 €91 :8UTIIIATIUS puUR IDUITOS
H = = = = = == =z t 3
' 0 9 0 9 9 € 6 YITe9H
= - = an === = === b e————— e
0 € 0 € €1 0 €1 UOTIBIISTUTUPY SEIUTSNY d
= - —— = S — = == SRR .
0 (4! 0 Ccl 91 S 1¢ ‘WoTIBINPI .
¥ & [ [ ot [} ot s33¢ Suig -
9 ¥ £ L 5 £ L_ ‘SoF3ITUFENg’
0 c- 8 9 154 1) 8¢ 83e QMﬂmEMﬂ“m
- W RS
~ 7 ﬂ. 11 .Mm. MM M .mm :S$9FITUBLNY puw 833y
. CL=1L6T O TL-0L61 a8uey pejeururid pe3aelsg agusy) veleuTwIld {pIiaely PIOTA
: ul aay3oPRU] IoN Toquiny Joquny I9N Zoquny | xoquny |
suex8oxd HL61-CL6T CL6T-0L61 3
: SUPaBold JO IoqunN uf oFusq) . !
_ 1|<. e

PI®¥d £q ‘@AF3OoBUI pUB ‘pojeuTwrld ‘po3jeyiyul sueaBoad 1ex0320(Q ,
S ?1qel ,




*TL61 ‘uor3eonpl uo
TFOouUno) uedyaawy ,, ‘uorjeonpy IayS8tH ur sueaload 93enpex) ur saBueyd jo Asaang, ‘Iaupg uorleonpy I9YBFH :99InoS

= —aas —— ==z o T '
N W w 0°0 0°0 W N 2°0 2°0 SPI9FF 19430 1V
0°1 S*0 L0 $°0 0°0 9°¢ 0°0 L°T 3430
8°¢ 0°0 %°0 0°0 6°1 8°€1 %°0 L2 £Bo10yohsq A
T 70 TT 70 0 (-3 I¢1uo Iddo $892U9T08 [BIO0§ ,
0°0 0°0 0°0 0°0 9°g €°8 6°0 1°2 29430 L
‘ 91 0°0 9°0 0°0 z°s S8 1 z°z Ax3sTmayD
; z°z 0°0 9°0 0°0 6°0 6°0 z°0 -0 &moucazse pue sdTsAyq
” Z°1 0°0 0°1 0°0 1°¢ L°s 333 vy 1890U9Fd8 T8dT8AYd
0°0 0°0 0°0 0°0 96 €°5y 9°0 9°2 2ousyos z93ndmo)
0°0 0°0 0°0 0°0 9°1 9°Z %°0 9°0 SO9TISFILIS puw YI®W A
: 0°0 0°0 0°0 0°0 €°¢ 8 11 0°1 ¢°t :890U9Fos [POTIVWAYISH
L 9°0 9°0 %°0 90 z°€ 9%y, 1'1 A 29430
P $°0 6°0 . %°0 L°0 6°C L°1 €°C 21 1ed7pom Oyseq
i $°0 g8°0 7°0 T°1 1°¢ 0°¢ 1°¢ ¢ :1890UsTO8 93T
: %0 0°2 %0 81 Z°C 3 T2 “Z Burassursag
! == == == === ==gm T —— — |
w 8°0 8 [ 0°¢ £°¢ 9°h 9°g 1°21 :3urxsaujdus pur IOUITOS
l k3 —— - E——— 3 == =z . TS T “— “ b i ‘
VN VN 0°0 %°0 VN VN L°0 1 YITe9H
—— h———3 3 — k-3 k3 E— - 3 SRR B ————
VN VN 0°0 0°0 VN ¥N %°0 °1 UOTIRIISTUTUPR S8IUFENG |
VN N 0°0 9 w R 5 *Z Uorasonpa A
W v 0°0 0°0 W N 11 Z°1 831% 90T
N VN %°0 7°0 K N 6°0 0 8973 yUvuny 7
N W 01 9°0 W W 70 T 831¥ ogensuvi |
1 - E=—— _— _= = . T— e gryrep e ] |
VN VN 0°1 0°1 VN VN z°2 8°¢ :S3T3IJUBMNY puv 831V |
9.-2161 2L-0L6T1 9H1-2l61 2L-0L61 Yi-¢l61 2L-0261 %i-2l61 2L-0261 g P197d !
PRIBUTWI Y SwWels0xg pejruTuwIg po3Ivls sueisoag pajxels
i 8uy3zodey piotg ufy sweaB8oxg Burjxodey Suplzaoday PI®TJd ug suexB3oxg Bugizoday :
' sjusmjaedag SUOFINITISUI JO 28e% sjuswjaedag sSUOFINITIsul jo a¥ey

. pojeuyisq jo 98ey pojeurlsy jo asey
. gﬂfi? |

PI®Td £q ‘sjuamjaedag jo aaquny po3smylsy o3 puw |
SUOTINITISUT Jo aaquny o3 swexBoxd [BI03ID0G UF sa8uey) Jo UOFIBTSY oYL 4

9 @198l

1
H
'
{
P

Aruitoxt provided by Eic:

S

L E




o ke Rt

‘TL6T ‘uorjeonpy

Uuo TFOUNO) ueIFIIWY ,, ‘uorieonpy I9YSTH uf swwaBoag 93enpe1s ur saduey) yo 4Aaaxng,, ‘1aueg uorjzeonpm I9YSTH :99anog

NOAVNMOOTNOONOO

WNOOOCO

NNOMNnO
e~ -

- O
& -

310ddns {e12pdd ul suorjIonpoy

0 0 .

0 0 . JUBWIOBUD IATIRTSTIBOT.
0 rA 3IS3IDJUT Juapnls Jo Yo
9 9 8UOTIBIVPEIBUOD Liviya8png
8T 81 Jejaem qof yedo]
0Z YA A saanssaad L3 Tunmmo)
0z T4 Bale 10 pPI3TF Mdu jo jJusmdoraaa(q
(¥4 sz soanssaad juapnig
Lz Lz £3TUnmmod OTWIpPEOER FO UOTIBPUSLWOIIY
9% 6% suea3oad 1ay3o Jo UOFINDAXe a0y Aiwssacsu aoueTeg
0s 1 I9aew qof TruOTIEN
S 86 ueid a8uei-Buol TeUOTINITISUT JO IxBg
8/ .8 £31noey arqereAR 10 SUTISTXD JO L311Em)
011 L1T saystma L31noeyg

{suoseaa 3UTINQIIJuoc IAYLG

0 0 31oddns ea9pad uf. suorjlonpoy
0 0 389193U¥ JUIPNI8 JO Nov]
0 0 saanssaad £3yunmmo)
0 0 JUSWIORUD DATIBR[SIZI]
0 z suorjeaapysucd LAxejalong
€ 6 suea8oad I9yijo Jo UOTINOIX? 103 LIBSSIOIU aoueieqg
€1 €1 A3Tunmiod OJWepEoE JO UOTIBPUINMOOIY
1 L1 Ijaew qof 18007
Z€ S £31noey 91qeITRAR I0 BUTISTX2 Jo KIFIEn)
ez ch saystm L3rnoeg
7 9% wex8oad mau 103 saanssaad jusapnig
6% 1$ o 39jaem qol yeUOTIEN
G %9 ueld a8uex-3uo] TBUOTINIFISUF FO Iaed
Sh 9g B3I® 10 PI9FF Mau jo juamdoiaasqg

:suoseal TedISuUTXg

SUOEINITISUT 9IBATAJ

SUOFINITISUL OF[qnd _ SUOTINIFISUL [V

:Ad USATD SBM UOSEBIY SSW] JO JoqUNN

%L61-0L61 ‘sweaBoag 1zi0300Q Buylaea§ 103 suoseay po3xoday
L °1qel

FRIC

!
J T L

Aruitoxt provided by Eic:




- - . e e I Y

*ZL61 ‘uorjeonpy

‘uorjeonpd 1ay8TH ul smex8old 9jenpels ug sa8uey) jo Leaang,, ‘1aued uojjzeoupl I9Y8IH :9°aInos

W uo [FOUNO) UBOTIAWY ,,
|

MNMOMNOMMOANNOOOO O

CMMOOOCoOoOUW

WMo NI
~

MOVOMOOCOCOCOOO0OO
VOV NMONMNNNNOOOOO

Coocococooo
VOVUMMOOODOO

~Oem~ONMO
—-
~ -
~ -

N
~
N

Jaoddns yea9pag uy suoy3zonpay

swea8oad 13Y3jo Jo uoIINOIX? I03y LiwSsSIOIU aousTeg
saysTm A31noeyg

saanssaad juapnyg

JuUSW3IOBUD IATIBISIBIT

ue(d a8uei-3uo] TPUOTINITISUT Jo 3aeg
£31noey 91qEITRAR 10 SullSIXO 3o L331end
saangsoad A3junmmoy

8918 10 PI9T3 M°u jo juawmdooaag

J9jaew qol TvuoyjeN

3ajaem qof Teo07]

389333UT JUIPNIR JO HOV]

£370Nnmuoo JTWIPEOR JO UOTIBPUSELOIIY
SUOTIeA3PTSUOD Laelaldpng

{8U0BEAI ZUTINGIIIU0D IYI0

3zoddns yeaapaj uy suorlonpay

3ojaew qofl 1wvoo]

saanssaxd LjTunmmo)

wea3oxd Meu 103 saansgaad jJuernag
JUSWIOBUD DATIIB[STBI]

A3Tunumod dTwWepEOR Jo UOTIBPUSTMODIY
ueTd a8usa-3uo] [RUOTINITISUT JOo 3JaBg
B3I® 10 PI9IY M9u jo jusmdoyaasq
swe18oxd 13y3o Jo UOTINIIXD 103 LIESSIOIU Ioureg
3ojaew Gol TeuollIaN

soysimM L31noevyg

£31noez 21qeTTRAR 10 Sul3isTxe Jo L3T]end
suoT3jeIapTSuUOO 338png

383133UT Juapn3ls JO }Ov]

18uoseax (edioutad

v .
ﬁ SUOTINITISUI 3IBATIJ SUOTINITISUL OF1qnd  SUOFINITISUT TIV

, __iAd USAT) SBM UOSEIY SALIJ], JO JOQUNN

T ‘ e e Sk ME LI LT

Y.61-0/L61 “suealoag Teiolooq 2urisuIwI(d 103 suosway pojioday

8 °1qel

Aruitoxt provided by Eic:

E\.




TFouno) uwdyasmy , ‘uorieonpa 19y3yH ur swezBoxg 93wnpean uy sasdusyy jo 43aang,, ‘yeuvg uoy3wonpy 39uBYH :90IN0§

- . P i N T SR 7

*TL6T ‘uor3wonpy wo

£ 0 0 0 L 1 0 0 0 0 €T L3 punmmod
OJWApPEOR JO UOTIVLUIWMOIIY
0 0 0 0 4 0 0 0 0 0 z SuOFIwIUpFEuCD L19338png
0 0 0 0 2 0 0 0 0 0 0 3aoddng Tea9pa3 uy suorionpay
] ] ] ] 0 0 0 0 0 ] 0 389393uUT JUAPNI8 JO YO
(] S € 0 ot A o r4 8 8T 9 %9 uerd a8uwz
-8uot TeuUOTINITISUT Jo 3Jawg
] o € 8 ( € 0 [ € 6 Sy ' £3Tnovy IrquIrwA
20 BurIsTx® jo L3yTEn)
0 € 0 : 0 € 0 0 0 0 6 suea3oad 1930 jo uoyl
. -NO3X3 103 LI9S8IDIU IoUBTRY
(] 0 8 (114 4 S 01 € € Y4 98 w1
) 10 PYAT3J Mau jJo Juamdoraasq
4 9 S 0 L € € ] 4 T4 SY sIysya L3nomg
] 4 97 £ 9 8 ) ] (] 9 15 39%avm qof TeuoyIWN
(] 0 8 € € (] (] € (] (] VA 3Ionawm qof ywoon
0 0 0 0 0 0 0 0 0 0 ] sJanssaxd L3junmmo)
0 T€ 0 0 L 0 0 o 9 4 9% uea8oad
. #3u 103 seanssazd jwepnis
0 0 0 0 o o 0 0 0 0 0 JUMMIONTD IATINTSTSW]
PIPT4 $9JUITOS SIDWITIS SIDUNYIS 890UITOG BUy 200 YITe9dH UOTIeX3 UGOT3 893 8PT9Td . ,
18430 TP¥O0S TWOTsAug TworaTws ¥y -y8ug -SJUFNpY -8Oonpg -juveng 1tV _
IV -IYIBK S8JuTeng puv 831y
$10J UIATS 28M UOSEIY SIWIL JO I9qEny
5 T Y . S
. YL6T70L6T
‘PI9Td £q ‘sweaBoxg fwao3ooq Suy3aeis 193 suoseay pajaodoy Tedyourag
, 6 orqmL 4

P




*TL6T ‘uor3eonpy uo
TFOUN0) uwdTIMY , ‘uopiwonpz IIYBiH uy swcaloxg IJenpeay ug sIBuwvy) jo A3axng, ‘1ameg uog3eonpg aYBFH :90anog

0 € 9 6 8 0 0 0 0 € Le A3Tunumod
OTEIPUOR JO UOFILPUIWRCOIY
0 0 € € 0 0 0 0 0 0 9 SUOTIBIIPFSUND L1v33Bpng
0 . 0 0 0 Q 0 0 0 0 0 0 3xoddns yeaapag uy suor3Ionpay *
0, 4 0 0 0 0 0 0 0 0 [4 . 383123uT JUIPNIs JO YOWT
0 S 61 S € 1T 0 9 € g 8¢ uerd 38rex
. -8uoy [eucrIn3yIsUT Jo Iaeg
0: or 6 17 82 Z € € ot TT (8 £31noey ITquTTeAR
) 20 3urIsIX® jo L3Fremd
0 o1 L 0 0z 0 0" 0 € 6 6% ewea8oad 13430 3o uOF
’ -Noax? 103 LawssaIoau Idusreg
_ 0 S 14 0 0 0 € [4 0 € »e 9
10 PIREJF MU Jo Juswdoyaasg
_ 0 12 LT 4 1% 8 € 0 0T Tt J443 sIysta A3nowy
0 £1 £ 9 (44 € € € 0 z GS Iaavm qof TeuocyaIwy
0 9 0 0 ) 0 € 0 € 0 81 3w qof Ywoor
0 6 0 0 € 0 € 0 l 0 [44 ] saanssaad A3jursmo)
0 € € 2% € 0 0 0 € € ST weagoxd
#3u 203 seanes’aad Juapnas
S0 0 0 0 0 0 0 0 0 0 0 JUIMIOWTD IATIV[STRN]

'PISTd 93JUITO5 SIDUITOS 8ISTNIOS 590UITOS BUTI9aU YIT#SH UOTILLT  UOTI 8913 SPIPYd
%30 [BFO0S TEOTsAug TworIwM I ~pBug -STUiNpy -vonpg -juwmng

1944 —U3IPR ssaugsng pu® 831V
1103 UIATY) SBN UOSVIW 8L, JO AIQEnN

: — —

2L6T-0L61
‘PT9Td £q sweaBoxg Tea03oOQ Buriaeas 103 suoseay pajzodey Suyinqyazuoy I9a4y3p

0T @T1qed




R N T

*ZL6T ‘uor3zeonpm uo
T¥ouno) uedtaswmy , ‘voylednpi 19y8yH ur swmeaBoag 23vnpeas uy so8uey) 3o Lsaang, ‘Touwy uozIvonpg Iay8yH :90anog

0 0 0 0 0 0 (] 0 ] 0 ] £3Funmeoo
OTWIPYOR JO UOFIBPUITMOIFY
0 8 0 0 0 0 0 0 0 S €1 SUOFIBIIPTSUCD L1B398png
0 ] ] ] 0 0 ] ] 0 0 0 3a0ddns Texapag uy suorionpay
"0 € € 0 € ST € 6 6 6 Lz 3891330F JUIpPNIS 3O JOu]
; uerd ofuwa
0 0 0 0 ¢ 0 0 0 0 0 ¢ -8uoT TBUOTINIFISUT, JO Jawg
- £3TnoR3 ITqeTTRAR
0 0 0 1T :
° ° ) ° 0 0 ? a0 BupisTx? jo L3Frend
swea8oad a3y3zo jo uoyy
° ° ° 0 ? 0 0 0 0 0 9 -NJ9Xd 103 Aaws8IVIu IdueTEY
0 0 0 0 € 0 0 0 0 0 € veoae
: 20 PTIF3 Mau Jo JuImdoTIA(
0 € 0 0 0 ] 0 ] S € TT sIYsta L3Tnows
A 0 0 0 0 € 0 0 0 S 8 3onavw qof TeuoTIWN
.0 ] ] 0 0 ] (] 0 0 ) ) IMam qof 1woon
: 0 0 0 0 0 0 0 0 0 0 0 . s3anssaad £3yunemo)
wex8oad
0 0 0 0 0 o 0 0 0 0 0 a’3u 103 saanssaad juapnag
0 0 0 0 ‘ 0 0 0 0 0 0 0 JuaM3OPUI AFIRTST8]

PI?Td 830UdTO5 833UIFIS 8IOLRYOS S90USTog BUFA9U YITIH  UOTITIT " uoy3l 8973 uwmw«m

19430 T¥IP0S TwOFsdiyq TVoFINM 3371 -F8uz ~STUTWPY -¥Onpd ~-Fusuang
TV -dYIWH ssaugsng, pue 831y
$10J U9ATDH S®M UOSBAY SIWI] JO IoGuny.
; -
7L6T-0L6T .
‘P1o9Ta £q ‘swealSoag Te10300(Q BufIBUFWITH I0F SUOSBIY po3xodoay Hwnﬁoawmm
IT 91983

e A




TFouno) usdyIdmy , ‘uoy3wdnpy 1dY3yH uy sueaBoid ajenpeis uy saduwy) jo Laaiang,,

DN S

*TL6T ‘uorievonpy uwo

‘Teueq uoylednpy aaySyy :30anog

0 0

o O O ©
N O O O

0

S O ©

0

o O O o©

£

a O O ©

£

o O O vw

o

©o o ho o

0

o O O ©

0

d 0o o o

© ©O © © o

0

0

O N O ©

o

O O © 0o ©

0

9

N 1 O

O v ©

0

' A37unmmod
OFWIPNOR JO UOTITPUIWMM0DIIY

suorlsiapysuocd Law3yadpng
330ddns Teaapaj ur suorzonpey
3IS2IIJUT JuUIpn3Is 3o O]

uerd 8uwx
-8uoT TRuUOIINIFISUT Jo Ix¥g

A31nowy ITquiTEAR
a0 Supysyxe jo L3FTend

swea8oad 13y30 jo uwoy3
~103Xx2 103 A1usSIdDIu IdSUSTRg

1w
10 PI9FJ AU Jo Juwmdoraasg

sIysya L3noey
Iaem qof TesuolIwy
Ionzem qof Twooq
s3anssaad L37unemo)

ueaBoad
a3u 303 saxnesaad Juspnig

JUIMIONTD IATITTSTBT

PT974 SIJUITI5 €IDUITOS SIOUATOS 890UIFO5 BUFI99U YITWOH UOFIVII

Y30 TEYO0S TWOTSAyy TedFINM

IV

~dYITH

2371

~¥8uz

-~S}urupy ~eonpz
- ssaugsng

U013

8973
~juvmnyg
pue saxy

e

1103 UPATD SBM UOCSVIY SAWF] JO Iequny
;lv

L61-0L6T

‘PIo¥d £q ‘swealoag Tvaiozooq SuyleurwrTy 103 Suoseay pe3zodsy Buyinqyajuo) aayl(

1T °21qe




EP
id

*ZL61 ‘Uoyjeonpy ”

+
i

|

[N

Uo TFOoUNo) ueoyIMWY 1 ‘uoraeONpy IYBTH uy suea8oxg ajenpean ur sa8usy) 3jo Laaang,, ‘1ousg uor3Ieonpy IIYSIR uouusomw
%°91 9°01 £° 91 (AN A4 9 19 L9 74 €L L6 62¢ a3eATag
0°0 9°2¢ (AL} 8°99 Ve 0 YET 6SY [44 8% €92 dFIq9nd i
1°6 0°91 8°6 172y oY1 19 102 €8Y 6 8LS | %6s :898IT100 Fwek.
£°€e 0°se t°¢t 1°89. 12~ % 0¢ (4 Lz 66 (44 93BATAgd W
9°GT L°9¢ €°€C 9°6L 66 62 8¢1 6€T 6% 887 Ly OFIqng :
S°12 6°2¢ L°6C 8°6¢L 8. 0L 8h1 11¢ 9L L8€ 612 *S9TIT8IVATYY]
S°61 2°¢tl L°ST ¥°0¢€ SI- [{} L8 96 001 961 10% 93BATId
9°¢ L°LT 9°91 ARV A €ET 62 292 869 1L 69L (A% oF1Iqnd
%°21 1114 1°S1 (AN 89 812 1€1 6%¢ 6L 1L1 596 €18 :SUOTINITISUY [V
. |
suwea8o1g! smexBoag swea8oad| sweaBoxag a8uryp| pajeurmyg pPo3a1e3s | aBueyy| pajeurmyig po3ae3s N 1023u0)
?jsuywyTy 3ae3s [ pejsutwyid| poaijaesg IoN 3¢ og, ag of 39N Jaquny| Iaquny pue adLy
03 3d9dxzx|o3 309dxgm Pa3oadxy| pajoadxy
_ZoqunN| Ioquny W
YLGT1-2L6T 2L61-0L61 YL61-2.61 CL6T1~0L6T |
:8Uo¥In3yisul jyo afejuadaayg suva8oag yo aaquny uy a8ueyy
UOFINITISUT Jo Toa3juo) pue adLy £q ‘swea8oag 8,29388 uy sauey) ,
€1 21qeg |
@)

Q

[Aruitoxt provided by Eric:

E



|

*2L6T ‘uoryeonpy .
Uo T¥ouno) uedraswy , ‘uoy3monpm Ioy8TH uy swwaSoxg °3enpea) ur sauey) ‘Jo LaAang,, ¢yaueg uorlednpg IayIIH :921nog
€€ 9°% %°9 6°Y S €1 81 6= 74 o1 6Z€ °3BARIg
0°0 LAVA | S°1 S vy 159 0 159 $91 Y 691 §9¢ OFIqnd
6°1 €£°01 'y 9°2z 9s €1 69 961 6¢C $81 %65  :s59891100 ETEY. e
€°c1 I°11 €£°8 L°1Y G- €1 8 6¢ L1 9% [44 93eArad
0°0 AR e s L°1S 6L 0 6L 1L LE 80T Lyt OF19ng
0°s LA XA 9°61 Y°8Y YL €1 L8 001 ) %<1 612 "moﬁu«mum>w=bh
§°g L°S £°9 °  ¢°11 0 92z 92 114 (44 9 T10% 23eAaTag
0°0 8°€T 0°01 1°LYy 0tT 0 0tT 9¢e % LLz (A8 dr1iqnd
L'z 6°%1 ¥°8 YA 0€1 9¢ 961 96¢ €8 6€¢ €18 :SUCIINITISGT [TV
sue«Boag| sweafoxg swealoag survaxSoxg a8uwy) pojsutuyTg| pajawag a8ueyy pPojruTWwIT | pojaeyg N Houucoow
2jeulnyiy 31835 | pojvuTMITd| pejaesg IoN o of °q ol I8N IoqunN| zoquny pu® od{ g
03 399dxd o3 3joedxz Po32adx3| pajoadxy
__3aquny|  zaquny
YL61-2L61 CL61-0461 Y461-2L61° CL61-0/61

:8UOIINITISUI jJo a8ejuaoaag

g

"¢ smeaBoxg

UOTINITISUY Jo yoa3uo) pue ad4y £q

sueaford yo zoquny uy a28uwy)

8,19388R Buraesurluy pue 3JudYd5 ur sABuey)

Y1 @1qel

IC

Aruitoxt provided by Eic:
__..z!

Q



*TL61 ‘uor3eonpy

Uo TFOUNO) uedTISWY ,, ‘uoyieonpy 19ySTH uy sweaBoxg ?3enpex) uy sa8uey) yo Leaang, ¢sueg uorjeonpy 19y8TH :99anoS

- E 4 == = S = b -4 D ———e 3

1] c- 8 9 LT ] (%4 8p1913 X9y30 1V

9 ey 6 r'A 0L 6 6L 12?30 w

o - S € 8 geo 9 % ABoyoyodsg |

9 X2 [413 09 S01 (53 0zl 1890Uo708 [¥}00§ ,

9 A r'4 0 9% 0 9% 19420

€ € [4 S 4 (4] rA £138TWAY)

V/ 8 0 8 11 L 81 Amouox3se puw $o78Lyg

53 6 Y €1 6% z 99 {S90UITOS [WOTsAyg

0 L 0 L 11 0 11 20U3TOs 133ndwo)

0 [ 0 [ r49 L 6S 80T3I873wls puw Yywy

0 61 ) 6T €9 7 o {So0UaTOF [UOTICIGITH

€ 0¢ S 14 61 01 6T 23430 \

< o1 0 o1 € € 9 180Fpom Jreeq

g ot I3 133 T T St :99ousios I3F1

0 T 3 62 3 kT2 8y Buraseurdug

m o€l noﬂ 961 9¢¢ nmﬂ . 6E£€ {ZUTIITLUS puv IDUITIS

- - E_ 3 _ o E ] — o peeper—a

€ 4 11 €T V{4 6 123 YITesH

- — - - — - — B e g e — e

Q 1 X € 9¢ 29 6 14 ' UOTjeIISTUTWPY ssIUTSNY

9 €9 54 88 602 8¢ €C Toravonpa

[ 31 < 13 9 [N 9% , %3¢ oujg -

114 £e- ju% L gy i 29 - S®FITUPMNY

9 - 14 61 (XA 0¢ [A/A ¢ 8law wuﬂﬂuﬂ

W E 3 k3 k= -3 k3 k< S Doy r——— Y

1€ 8- 8¢ 0s 922 VS 092 {SITITUBINY puR 8AIY
CL=TL6T 20 TL~0L61 ?8ueyp | pajeurwmyia pajaels | a8ueyy | pejeurwyiiy |peiavig -

ul saf3jowvuj N Ioquny Taquny 33N Zaquny Jaquny P19F
suea3oag 9L61-2L61 2L61-0L61
SUPiB0Id JO IAIQEON Uy ofusu)
PT3Td 4q ‘sAT30wuI pue ‘pojeurmyly ‘pe3wyaul sua8oxd s,1938wl
ST 921981
@)




. °2L61 ‘uojjeonpm uo
TTdUn0) uedtILAWY ,, ‘Uorieonpd Iay8TH uyr suwvaload Ijenpead ur saduey) jo La3Aang,, ‘yaueg uorjeonpd IaYB8FH :90anog

3 — 3 = SEEES R S — — — 3 b —- 3§ b ——
VN VN 0°1 0°1 VN VN L°0 1°¢ SPTI3FF I3y3jo 1V
L°0 L0 6°0 1°1 1°% 2°9 %°9 S'6 13430
0°1 0°2 %°0 L°0 Lz L°€1 0°1 0°s £3oyoyoksg
8°0 01 T 8°1 8°¢ 9L 7L 9 :832U3TO8 [WIO0S
G0 0°0 rAd) 0°0 0°0 8°01 0°C L°S 19u30
S°0 0°0 2°0 0°0 €°1 S°0 9°0 z°0 Lx3sTWway)
0°0 L1 6°0 6°0 0°z hy 0°1 ¢°¢ Awouoa3ise pue 83TsAyqd
£°0 9°0 €0 6°0 1°1 'S 9°1 v/ 1890U9T08 [®IF8AYd
0°0 0°0 0°0 0°0 9°6 1°ST 6°0 9°1 95u9Td8 133ndmoy
0°0 9°1 0°0 6°0 8°2 L €1 S°1 €°L 8°T38T3IBIS pur YIwW
n°0 71 0°0 60 EN3 6°ET £¢ 9°8  :890USTIO8 [BOTICWAYISH
9°0 €°1 9°0 21 rAd L°g 1°€ 9°¢ a3y30
0°0 %°0 0°0 #°0 1 6°0 2°1 L0 TeoTpawm doysvg
€0 6°0 9°0 9°T %'z ¥z 2 37 1890UITI8 9BIT]
¥°0 L€ 5°0 % 9°¢ €% 9°¢ $°S Faiassursud
- -4 b — 4§ —— 4 SR E— - 3 - SR ———
%*0 %1 L°2 #°8 9°¢ L°S 691 §°6C :3ura33uUTBua puw SOUILIS
- - 3 b 3 3 b — —4 —— ——— -3 - -
VN VN 0°1 T°1 VN N 9°1 8°¢ YITeeH
F= e = — = == S A
w W ¥°0 1°1 W W €t S8 UOTIRIISTUTWPE ssoujeng
W W 8°2 Z°¢ W W 1°6 9°81 uor3wonps
N N 9°0 0°0 W N 0°¢t $°9 8318 outj
¥N ¥N £°¢ L°1 N N 6°0 €°L S373 FUPWNy
VN VN 9°2 [3A VN VN €°¢ 1°%1 833¢ oBensuw]
s b e—————— ]
W WN 0°9 £t W W z%9 7°0¢ iS3T3FuUPmAY puw #3IV
Y9L-2L61 TL-0L61 YL-TL61 -  TL-0L61 %L-Zl61 TL-0L6T %L-TL61 TL=0L61 PIoTd
pajeuTwy Ty sweasoag polruTWI (Y Po3iv3S sweagoag pa3aels
8uy3aoday praTd uy swex8oag Suyjaodey SBuyizodsy pi9rd uf swea8oxg Surjaodoy
sjuswmyaedaq suoyinljisul jo 38wy sjuamjaedag suorjzniyasuy jo 3seYy

pa3vmiisg jo 38wy pa23ouwilsq jo 38wy
. j

P19Td £q ‘sjuowm3aedag jo iaquny pajemyisy 03 pue
SUOFINIFISUL JO JaquWuN 03- sweaBoid s,I2sel UF saBuryy jo UOTIBTIY IYJ,

91 9198L

i

Q

Aruitoxt provided by Eic:

E




uo ‘{FOUN0) uediaMy ,, ‘uorjeonpy I9ySIH uy sweadoxag 9jenpeas ur

*TL6T ‘uoyaeonpz
sa8uey) jo Koaang, ‘iouegd UOFIrONDpY IOYSBTH :99IN0S

0 0 0
0 0 0

0 0 0

0 0 0

6 . 12 o€
S 18 98
61 1 091
44 8€ET 091
sz oY1 591
§Z 691 %61
VA LST 102
91 12 1€2
8¢ €S2 182
LE 6.2 91¢
0 0 0

0 0 0

% 0 %

€ €. 9
81 0T 8¢
L € 15
91 8Yy 29
9z Y 174
0 STt STt
L1 901 €21
0z SE1 ST
Lz 821 ST
Y L1 912
86 zee 0z€

SUOTIBIAIPIsSUO0D Lapjo8png

1z0ddng [ex9pal ujl suofIonpay

3$3193UT JUSPNIS JO NOBT.

JUMIOPUD SATIRIS}R¥]

£37UNDEODd STWOPEOR JO UOTIVPUMNMEOIIY
swe130xd 19430 3O UOTINDIXYI 103 Liwssao3u douwivg
wex80ad m3u 103 saanssaad juepnys
I9avw qof euorIwN

®91® 10 DPI3IIF MU 3Jo jusmdolAvd
soanesdxd A3punmmson

£31no®3 91qRIFvAR 1o SurIsExs jo ArTend
I9javm qof jwo07]

ued aBuea-Buoy [vuojIN3ITISUT JOo 3awg
saysa L31nowy

suoseax

330ddns jwiopai UY SUOTIIONPAY

389I93U} JUIPNIS JO NOW]

uoTIvIVPFEUOD Lxw3aBpng

JudMIOBUD DATIVTSFB9]

supa3oxd I9Y3o JO UOFINOIAI 103 LIWesdouU IVUR[RY
I9navam qof (wooq

£37UNENOd OTWIPEOR JO UOTIVPUIMOIFY

. Joxasw qof TwuoTIeN
© L31noe3 arqerreAw J0 BuyisyX? jo LI3rTend
sIangsaad L3punmo)n

ue1d a8uex-8uo] 1BUOFINIFISUT JO IXWI

. soyusta L31nowg

212 I0 PIOTI MIU Jo JuImdoTIAI(Q

weaBoxd msu 103 saanssaad julpnys

:3U0swaI [WAIOUFZg

FINQTAIVOD IIYI0

SUOFINIFISUL 93IPATAJ SUOFINIFISUL OFIqhd  SUOTINITISUT TIV

‘A U9ATH SeM UOSEIY SIMIL JO FET T

%.61-0L61 ‘swexBoxg s, 1938wl Bujlaeas 103 suoseay pojzaoday

L1 @198l

E\.

IC

Aruitoxt provided by Eic:




A *ZL61 ‘uor3lwonpy
uo T1TdUnO) uedTISWY ,, ‘UofIeonpy I19yBTH ul sweaBoid sienpeiy uT sa8uey) jo Laaang, ‘yaued uorjeonpg I9Yy3TH :90anos

3aoddns 1eI9pPOg Ul SucTIonpay

suei8oxd Msu 103 saanesaxad Juapnyg
Juaw3lovUd SATIBRISIBIL

saansgsgaad £3 Fummao)

8318 10 PIIFF mdu jo jusamdoyaaad

39jaem qof TeuOTIEBN

39jaew qof T®oo07]

£31noey a1qeITRAR I0 SUI3ISEXD JO £L311EN)
11 supi8o1d 19430 Jo uoFINOIX? 10J LIwssacsu souwieg
saystm L3noed
(oA £3Tunumios OTWIPEOR JO UOTJIEPUIMIOOIY
o€ ‘ 389133UT JUIPN3I8 Jo YOow]
2€ uerd s8usi-8uol TPUOTINITISUT Jo 3JaBJ
59 SUCT3IBIapESU0d L18398png

QOWNDVMNMNMOUNNOOO
M -

NMOoOOoOoOo

VOwOwNnNNOOO

mo\omﬁmmmo
<
(]

$8UOSEAI BUTINQTIIUOD I9Y30

0 31oddns 1Ba9pog ul SUOT3oNpay

0 saanssoad £37unmmo)

0 wex8oxd mau 103 saanssaizd jusapnag

Z JUdWIOBUD SATIRTSTST

Z swei8oxd I19Yy3zo JOo UOFINOIXa 103 Laessaoeu wueied”

S 39aem qof eo07]

6 39jasum qof TeuorIEN

91 8918 I0 PI913 M9u jo juswdoyaaa(

L1 £31noey 91qeITBAR 10 BUTISTXD Jo K3FTend

61 £3TUNmmod STWAPEOR JO UOTIRPUIWLOIIY
saysIm L3Tnoeg

ue1d 93uB1-3UCT TPUOTINITISUT JO Iavd

oy suoyieaapysuoo Liejza3png

(YA 352193UT JUIPNIR JO NOB]

R :'suoseax Tedjourig

pleleNoNeoNo

NIFTOMONMWO
NSO N = -
N\Dg"OO\Oﬂﬂ
O N
< N

7o)

SUOTINITIPU] I9IBATIJ SUOTINIFI6UL OF1qnd  SUOFINITISUIL 11V
tAg UDATDO SBM uUosw9y s3wWIy JO JoqunN
— ST R TSy N . — o S T - T

#L61-0L61 ‘sweaSoxad s,I93s®j] SUTIBUTUTTH 103 suoseay pojzoday

81 31qel

IC

'
7
.
4

PAruntext provided by eric

Q
E

X .

'
i




Trounc) uedylamy , ‘uorivcnpy uusmmm UF swex8Boig Iiwnyeas UF es8usyny jo Laazng,,

*ZL6T ‘uor3wonpy uo

‘ioueg uwop3wonpy adySIH $25anos

€ € 0 g 6 g @ € 6T g 29 £37unumod
, OTUSPEI® JO UOLIVPUIWMEODIY
0 A o 0 o o I ) ) A ¥ 8uorjeaaprsuco Aaw3aspng
0 0 0 0 4] o G G g ) 0 3z0ddns feiepej uy suoy3onpay
- ¢ 0 0 0 ) 0 ) 0 0 0 0 I83293UT Juapnis jo Jowy
0 0z 8 rA ZT 6 s 9T . 6T 85 SST uerd 28uex
: -8uot TeuorInITIsSUT Jo Jaug
0 0 ST 6 0 1 ¢ 0 0% ~ 28 SIT £31novz arqerIRAR
’ 20 BUTISIXY Jo LIFTEN)
0 1T 0 € 0 0 0 o .61 01 4w gg swex80oxd 1et;30 3o uor3
‘ -NJ3X3 103 Lievsgacsu Iouereg
5T 12 81 €T JA it 9T 141 A% 1$ 912 _ LAt
10 PTI9FF Asu jo juamdoreanq
€ ve 6 A S ST S €1 6 0S SST - s9gsTAa L3tnowy
0 ot €T 2 rA € T 0 81 9 1L Ixaem qof ysuoy3ey
0 L 0 0 (v} 8 € 8 €T N4 9 Jaxawm qof twoog
€ LT o1 eT 8 0 0 6T 8y G YA saanssexd L3junmmo)
9 oY st Lt € 8t 0 z€ 601 i 0zZ€ we28oxd
. A%u 103 seunssaad juepnag
0 0 e 0 0 0 0 0 € 0 9 JuIMIdPUS IATIvysife]
'PISTA SIJUITOS SIDUITOG SIOUNFOS SPVUITIS 1991 YIT®9H UOII®TII UOT3 S$373 8pT91a
1930 TeFI0T [WOFSAYg TeorIvM IFpy  -yBug - —-JJUmpy -vonpg ~jusmng v
v -3YIH ssougrsng pue €31y ,

__:10J USAL) S®M UOSYeY SMI] JO ISqENy
;’

9L6T-0L61

!

‘PI3¥d £q ‘swmwaloxg 8,938 Burlaels 103y suosesy pa3aodoy Tedyoutag

6T a1qey




*ZL6T ‘uoy3eonpg uo
TFOUNO) uwotavEy , ‘uoy3awonpy aay8yy uy sweiBoig 9jenpeas uy saduwyy Jo £&saang,, *‘Teuwg uorjwonpy IYBYH :95inog

W
-
V
|
|
|
|
| T ¢ 0 0 0 [/ 0 L € o€ £37unmmod
OTWepPEO® JO UOTIVPUIWMEOIFY
W 0 o 0 (4} 0 0 0 0 0 0 STOTINIIPTSUOD Lav3iaBpng
| 0 0 .0 0 0 0 0 0 0 0 3z0ddng Tezeped ur suofidnpay
| 0 0 0 0 0 0 0 0 0 0 IBIPJUT Judpnls 3o yoeq]
v 6% 12 62 11 L1 €1 v 1S 69 182 ued a3usx
| . -8uoT TRUOTINIFIBUT JO 3a1®]
,ﬁ o 1 L T 61 LTT € - IT €7 S9 T0Z £3moey aTqeTreas
. a0 SurisTxe jyo L3yTend
6 9 6 € € 9 € ¥4 vT 98 sweaBoad xay3o jo uoyl
W \ -NJIX3 03 Lav88IOIU IDUBTRY
| : 8¢ L1 it € 9 91 z 62 € €91 waIe
,ﬁ ! 10 PT3T3 Meu Jo juamdoreaaq
| Ly 0z 91 ST 0T 6 4z o 0L 91¢ soysya L3noey
— i 1€ 6" 8 A o1 6 9 2 6€ 091 I93xavm qof [PwOTISN
| , 0z €2 T g 8T - € 8z 98 8¢ 162 3exvm qof TwoOT
, 48 1T € 0 8 € 1¢ 96 % oY 96T saanssaad L3yunmmo)
81 € 6 0 9 0 12 2L 1€ ‘09T weagoxd
: apu 103 seanssaid Juepnig
.A 0 0 0 0 0 0 0 .o 0 oﬁ JUIMIOVUD IATIV[STBR2]
ME §30U3T 08 nuunown.v 835URJC§ S90UIJDS BUFIIdU YI[BIH UTOFIVII  UOEI $973 EPYER ¥
30 T8F¥O0S ﬂsﬁum& Teo1Ivm 31T -¥8u3 ~STUTWPY -8ONpE ~juvmng v
i -3y 8saUursNg pue 83Iy

1303J USATO SuM UOSEBIY S, JO Ioqumy

g
iy ¥

%L6T-0L61

]

‘PIOTA .wn. ‘sueaBoxg 8,13388H 3uriaels 303 suosedy poaizoday 3urangrajuo) um_w.ww,. t

02 31qel

[
-3

Nl e ek e e otk ke v

A




o e i o e o s S

TFoUno) usdyiawy :nwo«unusvu a3y37H uy swwadoiy a3wnpwan ug sa8uvyy jo Asaang,,

*ZL6T ‘uor3eonpz uo

‘Touwg uop3wonpy a9ysyg’ 192anog

) 0 : 0. o b
€ 8 0 -~ 0 .0 1
0 0 0 0 0 0
0 9 L 0 9 8T
€T g z 0 z 0
) € 0 0 0 4
0 0 0 0 0 0
0 0 0 € z 0
0 9 0 c .9 0
0 0 0 € 0 €
n 0 0 0 0 £
o 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0

0

[4

£T

0

N o O O

0 0T . 6T
Le 6 ()]
0 0 0
e €€ (YA
0 ¢T oy
€ L - L1
FA 0 rA

0 8 91
A A 1
0° € 6
rA 0 S

0 0 0

0 0 0
/] 0 rA

A3Funwmod
JTTBPEOR JO UOTIVPUITMOOWY

SUOTIVIDPTSUOD L1w3a8png
3xoddns Teaapag uy suor3IoNpIyY
3I82393uUT JuIpNis jo Yowp

uerd a%uwa
-8uoy Twuor3IN3FIsUT JO 3awgd

A3nowy arqeryvar
10 Bur3isExa jo L3Frwnd

suwa3oxd 19430 jo uwoy3
~NJeX3 X037 Aiwssadeu IduRTY

"l
..20 PI¥F3 M3u jo juamdoraasqg

sIysTA L3nowy
39tavm qof ysuoyImy
Iaem qof w07
83anssaad L3junmmo)

weafoxd
A3u x03 seanesaxd juepnag

IumMIDPUS darsersiiey

PPTITd SIVUITIS $INITOS SI0UNFIS S9IUITOS

IM3I0 TPIO0S WISy [wOrIve 37 -1fug
v :

—YI®R

Toll 8973 SPIIFd

~-STUINpY -®onpg -yuswnyg 1v

ssaursny

pu® 831y

}10] UPAT) S8M UOSWAY SaWF] JO Ioquny

e

-y

‘PTeTa £q “sweiBoag s, ae3sER Bur

9L61~0L61

T¢ 91qel

IBUTWITd 103 Suosedy pojzaodey Tedyourag




S T T R T R R T R R T

TFouUno) uedyaawy , ‘uorjednpy 19y3¥H ur sweaBoxg @Iwnpwid uy saBusy)y jJo L3Aang, ‘Teuwy WOFIWONpy IIYSTE :IOINOS

*TL6T ‘uoyaednpg uo

M O O O

6

S M O o

o

O O O @ ©

0

O & O N

0

0

(A

£

€

© O O m

€ ¢

Q
M N O O

0 K/

o O O O

O © O O o
O N O &N n

9

he
0
ST

O O MM & ©

0

114

g9
0

oe
i€

198

£3Funemo?
" OTHapEOW JO UOTITPUIWROINY

SUOTIRIIPTSUOD K1w398png
320ddns TeI9peg UT SUOIIONPIY
uuvuouu%“ucquum Jo yowg

ustd a8uwa
-3uoT ywuoraInIyISUT JO Ixwd

Anoey ITqEITvaR
X0 Burisyxe jo LIpTeNd)

suwafoad aagio jo u533
~NOX? 103J AIussIOU IdUSTRY

oa®
20 pPI¥¥3 A3u Jo Jusmdoraasq

saysya L3rnowa
Iqave qof TeuOTIEN
Igaem qof Y[wd0]
saanssaxd £3Tunemo)

wwaldoxd
asu 1c3 seanssaad jJuapnis

JUIMIONTAS BATIVTSTRN]

JIPTFTd $3OUITOS $IOUITOS S8IOUNTOS SIOUITOS SUFIIdU UYI[®9H UOFIvI] uof3
T®OI84yg Tworawm

AW3I0 TeFO0S

I1v

-2YIvH

AP 231

~F8uz

-SJUTEpY -¥onpz
8saugsng

8973
~TuREng
pue 81xy

SPTI?TA
v

{103 USATH £8M UOSWaY SIW[L JO Iaquny

‘P197a £q sweaBoag wuuwuwwz 8ujjeuTWITg 103 Suoseady peizodey 8uganqrajuo) aayap

2L6T-0L61

¢C d1qeL




I

A
‘ nst  SGIENCE RESOURCES STUDIES HIEHUGHIS

NATIONAL SCIENCE FOUNDATION @ WASHINGTON, D.C. 20550. @

JULY 21,1972 e NSF72:311

- 1970-72 and 1972-1974

The geueral expectation of a continuing large expansion in the manber of peaduare proy~m,
particularly in the sciences, of a few years ago, nose appears unfatnded i A recentlv completed survey
indicates that little expausion in graduate programs in science and engineering vecurred in the pas 2
years, and cven less is expected in the next 2 years,

Iu examining the findings of the study, cantion should be exercised regarding interpretations that go
heyoud the data. While the muuber of progeams is shown to he increasing, new programs may not involre
expansion, but rather the granting of degrees in a newly developed arca of science, e.g., hiophysics There
was no information collected in the sidy related 10 changes in resource reguirements due 10 additions

} Changes in Graduate Programs in Science and Engineering

or deletions of programs,

Summary

® During 1970-72 the ratio of net additivns in doctoral
programs in science and engineering to existing doc-
toral departments in these areas of study was 1 to 26.
However, current plans for the 1972-74 period indi-
cate that this rate of growth will be cut at least in
half -- to 1 to 66.

® The ““top twenty™ universitics showed no net change
. in science and engineering doctoral programs in the
1970-72 period; the “developing™ universities showed
a net increase equivalent to about one per two tniver-
sities, while the “intermediate” universities showed
the largest relative net increase, equivalent to about
one per one and one-half universities. Planning for the
1972-74 period indicates again no change for the
“top twenty™ and the largest relative increases among
“developing” universitics.

® During 1970-72 the greatest increase in doctoral pro-
grams occurred in computer science and psychology.
In plans for 1972-74, computer science emerges again
as the field with the greatest expected relative

increase.

. ® The reasons given most often for adding new doctoral
+ programs were the development of a new field and
' the national job market. Other reasons frequently
) cited were institutional long-range plans, quality of
N existing faculty, student pressure, and faculty wishes.

The reason most often given for elimination of pro-
grams was lack of student interest; budgetary consi-

derations, quality of existing faculty, and facuity
P wishes- were also cited.

)

l\\\}

! See, for example, Mayhew, Lewis B., The Expansion of Graduate and Professional
Educalion Dunng the Prriod 1966-1950, Studies 1n Futuse of Hagher Education, Report
No. 2. New York: The Academy for Educational Dev2lzament, Inc., 1969, p. 20.

® A netinerease of 256 master’s programs in science or
engineering (equivalent to one program per three
institutions) was reported for the 1970.72 period,
one-half as large a net increase is planned for the
following 2 years. Relating these inereases to the total
number of master’s departments in science and engi-
neering shows the 1970-72 net increase to be 1 pro-
gram for every 23 departments and the planned
1972-74 increase to be 1 for every 46.

Introduction

In order to determine the dynamics of the growth
and decline of graduate programs ¥/ in higher education,
a survey was conducted for the Federal Government by
the American Council on Education (ACE) through its
Higher Education Panel (HEP). The survey provided
information on recent and expected quantitative changes
in graduate programs. No previous comparable data
were available,

Questionnaires were sent in January 1972 to a sam-
ple of 210 institutions, all of which had previously
awarded graduate degrees, Among these are those desig-
nated as: (a) “universities, i.c., those which give partic-
ular stress to graduate instruction and lave at least two
professional schools, other than technological schools,
and- (b) “other graduate institutions,” i.c., all others
with graduate programs. The *“‘universities™ account for
94 percent of all doctorates awarded m science and
engineering in 1969-70. All figures cited or shown in the
tables of this report represent national totals which have
been derived from weighting and expanding data re-
ceived from 198 responding institutions.

2 The terms masler’s programs and docloral programs used i this report-refer 10
officially authorized, formally orgamzed programs which terminste with the sward of
the master’s or docloral degree. Programs need not coincide with deg 15 A new
program should be one that is new in content o requisements, not merely one whose
designation has been changed

RIS |

Q e fzcpared in the Science Education Studies Group,
Division of Science Resources Studies
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Reference is made in the report to “top twenty." “in-
termediate.” and *“developing™ universities. The “top
twenty™ were designated on the basis of NSF Feliows
most frequently selecting these institutions for graduate
study and on the basis of the largest aumounts of Federal
R&D money awarded. These twenty universities ac-
counied for almost one-third of alt doctorates in science
or engineering in 1969-70. **Developing™ universities are
those which first awarded scienze or engineering doctor-
ates m 1960 or later. They accounted for less than 5 per-
cent of all science and engineering doctorates. The re-
maining universities. in the “intermediate™ category,
granted about three-fifths of the doctorates in science
or engineering.

Findings

Doctoral Programs 3/

Forty-two percent of universities tzried new doctos-
al programs in science or engineering in the 1970-72
period #/, but only 25 percent plan new programs in
the 1972-74 period 3/ (chart 1). i

Eleven percent of universities elistinated science or
engineering doctoral programs in the [970-72 period,
and 7 percent expect to do so in the 197274 period.

More public tian private universities (in both abso-
lute and relative terms) have added (1970-72) or plan to
add {1972-74) science or engineering doctoral programs.
Both groups expect fewer additions in the next 2 years.

The largest number of universities adding new seience
and engine2ring doctoral programs in the 1970-72 per-
iod relative to the number of institutions in the category
was among the “intermediate™ and “top twenty™ institu-
tions. However, tle climination of programs was much
more prevalent among the “top twenty.™ In the next 2
years, the highest percentage of additions is expected
among the “developing™ universities.

The patterns of net changes in additions and elimina-
tions of doctoral programs are siown in chart 2.

The la-gest number of new doctoral programs started
in 197u-722 was reported in computer science, other life
sciences, psychology, and other social sciences. The
largest- number of programs eliminated was reported in
engineering. One-half us many programs in all science or
enginecung fields combined are expected to be started
in the 1972.74 period as were started in the 1970-72
period. However, the number of programs added in the
life sciences and engineering will be about the same in
both periods. The number of science and engineering
programs climinated in both periods is expected to be
about the same (table 1),

The net change in number of doctoral programs in
relation to the estimated number of doctoral depart-
ments in the field in the 1970-72 period was highesi in
compuler science and psychology and lowest in physics
and astronomy. The net increase in number of science

and engineering doctoral programs in relation to the
—_— )

3 Data on numbers of doctorat programs added or ehminated by unive.sities and
other graduate institulions are shown in table 3 at the end of the report,

4 1n academic years 1970-71 of 197172,

5 1n academic years 1972.73 or 1973.74.

Chart 1. Percent of universities starting and eliminating
science and engineering doctoral programs,
1970-72 and 1972.74

Numir of STARTING PROGRAMS
Matifetions
]42.0
Total, alt universities] 219 ‘....\\\\\\‘\ 577
44.2
Public B NN
H 325
Private .72 T
- . 35'0
Top Twenty 20 50
. e 49‘3
Intermediate’ 134 W__]
ELIMINATING PROGRAMS
Total, all universities] 219 1.0
6.8
H 12.2
Public 147 F
; ] 8.3
Private 72 N& 167
- o 30.0
Top Twenty 20 mi_s.og
“Intermrediate’”’ 134 ‘Ql&l
[ J1970.72
N
*Daveloping™ 65 BN 1972.74

0.0
l@ 46

SOURCE: ACE 4, €dutation P I,Swlolw Groduate Pea
ot ghee ::ﬂ.o:g’.;'o w G, (1 L]

Chart 2. Average net increase * in number of science or
engineering doctoral programs per institution,
1970-72 and 1972-74

{Normatized 1n terms of total number

of institutions 1n each qroup)

Y
All universities mwo )59
P _J.70
wuhe SANNNWWET
Private TR __J.38

;970 72

“Top Twenty™ :: ::::3: RN 1972 74
“Intermediate’” S ].73
“Developing™ .49

AN SR .34

L Mt efiect of slarting snd shnuratong progrsems.

SOURCE:  ACE Hehur Educstion Penel, Sunvey of Orangin w Gratuors Progrems
n Hophtr Edurason, 1972, -
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Table 1. Changes in numbers of science and engineering doctoral programs. by field. 1970-72 and 1972-74

1970-72 1972 74
Net clinge Net change
Field Number! Number I'er N)Od Number| Number Per 100
started Jeliminated | o estimate started |eliminated |y o] estimited
Number departments Number departments
in tield in tield
Scietice and engineering . .. ... ... .. 163 27 136 L8 53 29 sS4 1.8
ENgineering. .« v v v v v v nnnnnnn 19 15 4 .5 17 3 14 1.8
Lifeseienees . ... ool i e s e 34 9 25 2.2 A5 6 29 2.5
Basic medical seiznees. . ..., L. L. 11 6 5 .8 19 3 16 2.6
Other life seiencess/ ... .. .., 23 3 20 4.0 16 2 13 2.6
Mathematical selences. . . ..o v i v v n 29 0 29 1.8 8 0 8 3.3
Math and statistics. . . ... ... ... S 0 5 2.6 3 0 R} 1.6
Computerseiences. o . . v o v v v 24 0 24 45.3 5 0 H 9.4
Physical sciences . . ... .. ... ... 37 0 37 5.7 20 S 12 1.9
Physics and astronomy . . .., . ... 2 0 2 9 2 s -3 [
Chemistey . ... ... ... [ 18 0 18 8.5 1] R} 8 1.5
Other physieal seiences bf . ... ... 17 0 17 8.3 7 0 7 3.4
Socialsciences . . . . ... ..o ... - 3 a1 | 5.9 3 12 9 <1.2
Psycholegy . .. . . ... ... .. 22 0 22 13.8 3 6 -3 1.9
Other social sciences £/ 22 3 19 3.2 0 6 -6 -1.0

—_—
2 Includes agriculture, forestry. biology, botany, zoology, ecology. embryology. ento-
mology. plant pathology, plant physiology. food sciences, etc.
b Includes earth sciences. environmental science, geology, geophysics. meteorology.
etc.

number of doctoral departments was I program for
every 26 departments for the 1970-72 period and is
expected to be 1 for every 66 departments for the
1972-74 period.

The reasons cited for initiating new doctoral pro-
grams in science and engineering were most often the
development of a new field or area, or to meet the needs
of a national job market. Other principal reasons offered
in order-of frequency of citation were student pressures.
quality of available faculty. institutional long-range
plans, faculty wishes. the local job market. recommenda-
tions of the academic commiinity, balance necessary for
operation of other programs. and budgetary considera-
tions. The contributing factor cited most often was the
faculty’s wishes. Elimination of doctoral programs was
associated most frequently with lack of student interest
and budgetary considerations.

Master’s Programs
Thirty percent of the institutions started new mas-
ter’s programs in science or engineeling in the 1970-72
period, and one-half as many (15 percent) plan new mas-
ter’s programs in 1972-74. Eight percent of the institu-

€ Includes soctology. anthropotogy. political science. area studies. urban studics.

] justice ad ec social science, human relations. etc.
SOURCE. ACE Higher Education Panel. Survey of Changes 1n Graduate Programs in

Higher Ecucation, 1972

tions climinated master's programs n the 1970-72 per-
jod: 3 percent expect to do so in the 1972-74 period.

Table 2 shows comparable data for the varnous types
of institutions. The additions and eliminations cited
above for the 1970-72 period result in the net increases
for the various types of institutions as shown in chart 3.

The fields in which new master's programs were be-
gun in §970-72 differ markedly from those m which
new doctoral programs were started. The largest number
of new masier’s programs were in social sciences. other
than psychology: mathematics and statistics; engineer-
ing; and other physical sciences. However. m engineering
almost as many master’s programs were elimmated as
were begun: in the three other fields cited. compara-
tively few master’s programs were elimnated. Overall.
the net increase in number of science and engineernng
-master's programs -- in refation to the number of
master's departments -- was | for every 23 for the
1970-72 period: it is expected to be 1 for every 46 for
the 1972-74 period.

The largest net increase i number vl master’s pro-
grams relative to the number of master’s departiments m

Table 2. Percent of institutions starting or eliminating science and engineering master’s programs.

1970-72 and 1972-74

1970-72 1972-74
T pivent Number Sapecte S\peete

Type of institulion e Pereent Percent l[;l;:::ltld Ii’w\cl;:':::ld

institutions 2/ | slarting | eliminating starting | eliminating
Total, aflinstitutions . . . .. .. ... . ... e, 813 29.5 8.4 14,9 27
Public............. P e et e q12 417.1 10.0 228 0.0
Private .. . o v o v o e e e e e e e 401 H 6.7 5.7 5.8
Universities. ., ..., .. v, e e e e e e 219 48.4 19.6 27.4 5.0
Other graduate institutions. . ., . ... .. e e e e 594 22,6 4.2 10.3 1.9

.
N ———— T PP
Some institutions included in categories other than “universities™ may not offer

graduate degees in science or eng itis esti d that approxi fy one-half of
the “other graduate institutions™ offer no graduate progs in science or engineenng.

Note: See table 3 for number of master’s programs added or eliminated.

SOURCE: ACE Higher Education Panel, Survey of Changes in Graduate Programs in
Higher Education, 1972,

,‘3, -
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the field were reported for 1970-72 in computer science,
mathematics and statistics. and psychology; the smallest
net increases in relation to the number of departments
were in basic medical sciences and chemistry.

The reasons given most often for starting new science
and engineering master’s programs were somewhat dif-
ferent from those given for starting doctor’s programs.
The reason most frequently cited was student pressure
for new programs. Development of a new field or area
and faculty wishes were also frequently cited. Other
reasons in order of frequency were institutional long-
range plans, community pressures, the national job
market, quality of available faculty, and recommenda-
tions of the academic community. As in the case of
doctoral-programs, the elimination of master’s programs
was associated most frequently with lack of student
interest and budgetary considerations.

o

.

Chart 3. Average net increase * in number of science or
engineering master’s programs per institution,
1970-72 and 1972-74

(Normalized in terms of total number
of institutions 1n each qroup)

. 32
All institutions
] N

Public : _].57
AN
i [ Jos 1197072
Private no change : 1972.74

o . . .46
e N
Other graduate | .26
institutions 69

2/ Net ettect of startieg and ehiminating programs.

SOURCE  ACE #igher Educetion Panel, Survey of Changes in Graduate Programs
1 Higher Education, 1972,

Table 3. Estimated number of science and engineering programs.started and eliminated, by type and rating
of institution, and by level of program, ]1970-72 and 1972-74

Doctoral programs Master’s programs
Number 1970-72 1972.74 1970-72 1972-74
Type of institution ., of Number of Expected number Number of Expected number
institutions programs - of programs to be -- programs - of programs to be --

. Started Elim. | Started Elim. Started | Elim. Started | Elim.
Total, all institutions. ., ... .. 813 163 27 83 29 339 83 156 26
Universities, . . ... ..., .. 219 157 27 67 24 154 54 87 13

Public ........ [ 147 124 21 52 9 108 37 79 0

Private . ........ T 72 33 6 15 15 46 17 8 13

“Top Twenty” ... ...... 20 9 9 3 3 - - - -

“Intermediate” .. ..... .. 134 116 18 39 18 - . - -

"Developing™ . ... ...... 65 32 0 25 3 - - . -,
Other graduate institutions 3/ . . 594 6 0 16 5 185 29 69 13

F Some institutions asatied as “other graduate matitutions™ may pot offer graduate SOURCE ACE Higher Education Panel. Survey of Changes in Graduate Programs in

degrees o saende of eagineenng, It s estimated that approximately one-half of the
“other gradiate mstitutons™ offer no gradiate Progranis i s1eney or engineering.
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